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In this report, the optimized rated power output and the optimized hot water tank capacity of SOFC in accordance with the energy demand of collective housing are clarified. And authors proposed "the bathtub heat storage operation and clarified its efficiency. The conclusions are as follows.
1. The optimized rated power output related with the total annual demand of electric power and hot water supply. The optimized hot water tank capacity related with the heat-to-power ratio of demand.
2.
The bathtub heat storage operation" was effective in the cases where the hot water tank capacity was less than 30L. It shows that it was possible to make the hot water tank for collective housing smaller without greatly lowering the energy saving efficiency of SOFC. The conventional water heater installed in collective houses is often installed in the pipe space facing the common hallway. The fuel cell requires a large installation space for its hot water tank. Because it is difficult to replace the conventional water heater, it is necessary to make the capacity of the hot water tank as small as possible for diffusion of the fuel cell.
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In this report, the loads of electricity and hot-water supply corresponding to family structure and lifestyle of collective housing were prepared and the optimized rated power output and the hot water tank capacity of solid oxide fuel cell (hereafter referred as to "SOFC") in accordance with the energy demand of each case were clarified by simulation.
Furthermore, as measures for getting high energy saving efficiency, even if the hot water tank was made smaller, the author et al. proposed "the bathtub heat storage operation" by filling the tub with hot water using the extra exhaust heat when the hot water tank is full, and clarified its efficiency.
Regarding the optimized power output of SOFC and the capacity of the hot water tank, 162 patterns of loads depending on the combinations of family structure, degree of power consumption by electric household appliances and bathing habits and the energy-saving effect for each pattern was calculated when the SOFC of rated power output 0.3-1.5kW and the hot water tank with the capacity of 10-150L were introduced. As a result, the optimized rated power output was found to have a correlation with the total annual demand of electric power and hot water supply. It was often the case that the optimized rated power output of 0.7kW was for a total demand of more than 8500kWh, 0.5kw for 6500-8500kWh and 0.3kW for less than 6500kWh, respectively. The optimized hot water tank capacity was found to have a correlation with the heat-to-power ratio of demand, and it was often the case that 90L of hot water tank capacity was for the heat-to-power ratio of demand less than 0.7, 70L for 0.7-1.0 and 50L for more than 1.0, respectively.
A discussion was conducted on "the bathtub heat storage operation" by a standard loading pattern. It was conducted by changing the rated power output in the range from 0.3kW to 0.7kW at 0.2kW intervals, and the hot water tank capacity in the range from 10L to 90L at 20L intervals. As a result, it was found that the larger the rated power output was, and the smaller the hot water tank capacity was, their contributing rate to the improvement of annual hot-water supply by "the bathtub heat storage operation" was higher. In the case of a super-insulated bathtub, the exhaust heat can be effectively utilized as well as in the case of l0L and 70L of hot water tanks. "The bathtub heat storage operation" was effective in the cases where the hot water tank capacity was less than 30L, in particular, in the cases of rated power outputs of 0.5kW and 0.7kw, which showed that it was possible to make the hot water tank for collective housing smaller without greatly lowering the energy saving efficiency of SOFC. 
